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ABSTRACT
Agency theory highlights that debt serves as a tool to monitor managerial behaviour of the
borrowing firms. We argue that in a privately negotiated banking system, the monitoring
should encompass the earning quality of the firms. Accordingly, the paper develops a
theoretical model that shows an inverted U-shaped relationship between earning qual-
ity and bank finance, implying an ‘optimum earning quality’ that maximises the benefit
of the monitoring role of bank finance. The empirical results based on a sample of 1511
firm-years support the model and imply that the bankers’ monitoring must be adequate
to encompass earning quality to generate benefit to cover cost of the latter at higher
level of debt. Shortcoming of supervision means earning quality being compromised
that leads to higher credit risk for the bankers. The bankers seem to rely more on collat-
erals over earning quality for credit risk mitigation. This finding aligns with the objective
of the study which highlights a need for incorporating more robust mechanisms to
evaluate earning quality of the borrowers. Therefore, the bankers’ monitoring must
cover quality of earning of the borrowers more rigorously at higher level of debt.

IMPACT STATEMENT
Agency literature suggests that debt is beneficial because it monitors the behaviour
of the managers of the borrowing firms. To reap the benefit, the article posits that -
in a privately negotiated banking system the monitoring should encompass the earn-
ing quality (EQ) of the borrowers. But EQ comes with a cost, as such, there is a ‘trade
off’ between benefit and cost, revealing an ‘optimum earning quality’ that maximizes
the net benefit of monitoring. Based on the argument a model is developed showing
a concave relation between EQ and bank finance. Empirical evidence based on a sam-
ple of large and diverse firms in India supports the model, and further reveals that
the monitoring by the bankers of the accounting numbers of the borrowing units
may be suboptimal when the debt financing is high, and borrowing seems to be
extended to the firms with lesser sustainable earning. For mitigating credit risk the
bankers seem to depend more on collaterals. The findings of the paper suggest that
the bankers’ due diligence should adequately take into account the EQ of the borrow-
ing firms as disciplining and credit risk mitigation measures.
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1. Introduction

The paper develops a theoretical model showing the effect of the earning quality of the borrowing firms

on bank finance from the agency theory standpoint in a privately negotiated banking system, followed

by an empirical investigation.
The Banking Regulation Act of India and the Reserve Bank of India’s (the central banker) directives issued

from time to time sought to ensure that bank lending is not used for the private benefit of the directors and

managers of the borrowing firms1. Instead, bank lending should be used to optimise the resources procured

to benefit the investing public through good governance. The agency literature (Harris & Raviv, 1990; Jensen
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& Meckling, 1976) goes a step forward and predicts that debt has a monitoring role in disciplining the behav-
iour of managers. This means that the debt forces a firm’s managers to use corporate resources efficiently in
the best interest of the investors rather than for their private benefit. The argument can also be extended to
include the role of managerial behaviour in reporting the accounting numbers. If the debt influences the
managers to act in the best interest of the investors, then as a corollary, we can presume that the managers
should report the accounting numbers transparently so that the investors can make informed decisions
about their investments in a firm. Therefore, investors should prefer debt as a means of financing because
that will pressure the managers to report ‘true and fair’ accounting numbers. For agency problemmitigation,
the fundamental assumption is that the lenders will be vigilant and keep an eye on financial accounting
numbers that reflect the efficient utilisation of resources and the genuineness of the collateral securities
offered for procuring bank finance. From the banker’s perspective, credit risk management emanating from
lending decisions is the most important factor in banking operations and management. The Reserve Bank of
India (RBI, 2010) broadly defines credit risk as the possibility of losses associated with ‘diminution in the
credit quality of borrowers or counterparties’. In a bank’s advance portfolio, losses arise from the inability or
unwillingness of a borrower or counterparty to meet commitments about lending, trading, settlement and
other financial transactions. As per the policy guidelines, banks perform due diligence (alternatively known
as credit appraisal) before granting or enhancing credit facility or limit to a borrower to mitigate credit risk
with reference to collateral securities offered. The credit appraisal should cover the quality of earning num-
bers in extending the credit facility and review process, as wrong accounting numbers can hide the oper-
ational efficiency and the nature and quantum of collaterals.

Thus, we can say that there exists a commonality of interest between investors and lenders so far as
earning quality is concerned – investors’ interest centres around agency problem mitigation and bank-
ers’ perspective are more direct – being credit risk mitigation. In other words, good earning quality ben-
efits the borrowers and lenders from their respective perspectives.

So far, the studies concerning the role of EQ as an influencer in determining the borrowing firm’s
debt level from the investors’ agency perspective and the bankers’ credit risk aspect continue to remain
a relatively unexplored area.

The Indian banking system struggles with NPA (non-performing assets) and stressed assets problems.
Despite a robust regulatory framework, NPAs and restructured assets in 2018 were estimated at $160-
$170 billion. This was roughly equal to 7% of India’s annual GDP (Motilal, 2018). To address the problem
of mounting NPA, Rajan (2016), among others, pointed out the deficiencies in appraisal, evaluation and
monitoring as the significant reasons for NPAs. Then he went on to suggest - ‘deficiencies in evaluation
can be somewhat compensated for by careful post-lending monitoring, including careful documentation
and perfection of collateral, as well as ensuring assets backing promoter guarantees are registered and
tracked’. Besides documentation and collaterals, we emphasise that the EQ should be one of the primary
considerations for the appraisal and evaluation of the loan proposals. Penman (2003) posits that the reli-
ability of reported earnings is critical in investors’ investment decisions and lending decisions by bor-
rowers, as that can be used to make reasonable forecasts about the firm’s prospects. In various cases, it
was found that banks didn’t create sufficient provision to cover for delinquencies. This short-term view
of banks have provoked the researchers to study earnings management, which may be the result of
either under or over-provisioning for non-performing loans (Beatty et al., 1995). Possibility of practicing
earnings management through non-performing loans is more than performing loans due to stricter and
higher provisioning requirements (Pandey & Guhathakurta, 2019).

Therefore, the fundamental research question that arises in the context is – do the bankers give
adequate attention to the quality of accounting numbers reported by the borrowing firms for granting
and renewing credit facilities as an integral part of their monitoring role? In this context, the paper
explores the relationship between earning quality and borrowing.

More specifically, in this paper, we develop a theoretical model showing the likely relation between
EQ and bank finance, and then we explore empirically whether the relation is consistent with the argu-
ment and the model developed.

A large part of the empirical literature on lending as a means of financing centres around the ‘trade-off’
between the tax shield of debt vis-a-vis bankruptcy cost, culminating in the optimum debt capacity of a firm
(Modigliani & Miller, 1963), and pecking order theory of debt (Myers, 1984) based on information economics.
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A vast body of empirical literature (Hirota, 1999; Myers & Majluf, 1984; Rajan & Zingales, 1995; Titman &
Wessels, 1988) has come into being -showing different determinants of debt financing. The findings are
broadly consistent with the trade-off and pecking order theory. Subsequently, several studies record corpor-
ate governance’s (CG) impact and the different CG characteristics’ (Ganguli, 2013; Shleifer & Vishny, 1997;
Tahir et al., 2020) impact on debt financing. Also, a considerable body of recently developed literature
records how CG (Nguyen et al., 2024; Rezaee & Safarzadeh 2023) and various CG variables like ownership
concentration (Arthur et.al, 2019) and board diversity (Hoang et al., 2017), restrain/impact earning manage-
ment. Modani et al. (2023) record the impact of the regulatory environment and CG variables on EQ. In other
words, these studies cover the role of CG and various components of CG on EQ. A study in the US context by
Ghosh and Moon (2010) records how debt impacts EQ. A recent empirical study by Ganguli and Guha Deb
(2023) in the Indian context observe that borrowing firms may report discretionary or abnormal accrual for
availing of higher credit facilities. The said study has an ethical underpinning.

So far, no conceptual study detailing the role of EQ in bank financing, followed by any empirical evidence
has been conducted in the emerging market context from the agency theory perspective of the investors and
bankers’ perspective of credit risk mitigation. Our study attempts to address the research gap in this respect.

This study is important as it attempts to show - in addition to various well-documented characteristics like
profitability, risk, size or tangibility as collateral, age, and ownership concentration impacting the capital struc-
ture of a firm, how the EQ as an additional determinant should impact bank financing from agency angle, in a
privately negotiated banking system where the corporate debt market is very thin (Sengupta & Anand, 2014).
Theoretically and empirically, the study contributes considerably to the literature on agency theory, EQ, and
bank financing systems. More specifically, the contribution of the present study is unique in the sense that –
first, it theoretically argues and develops a model highlighting - in a privately negotiated banking system –
how and to what extent the bank financing as a mitigator of agency problem gets impacted by the EQ.
Second, the study empirically examines the impact of EQ on bank finance in the backdrop of the model devel-
oped. Third – the interpretation of the empirical results records a systematic weakness of the monitoring sys-
tem by the bankers, being too dependent upon the collateral securities and documentation rather than
ensuring the operational efficiency of the borrowing firms revealed through the accounting numbers.

Among the EU countries - Germany, Portugal, Ireland, Spain, Italy, Austria, Greece have large banking
sectors and rely less on market financing. Almost all the countries of Africa follow bank-based financial
system. The findings of the study are of relevance for such countries.

The remainder of the paper is organised in the following way. Section 2 consists of argument devel-
opment and model. Section 3 discusses the pertinent literature and hypotheses. Section 4 describes the
data and methodology. Section 5 details the empirical results, section 6 discusses the results, and
section 7 concludes with a summary of the findings.

2. Argument and model

For credit risk mitigation, the banks monitor the behaviour of the borrowers. For this purpose, the bankers
impose conditions for granting and enhancing credit facilities in the debt covenants. According to Tirole
(2006), maintaining adequate securities through a mortgage or pledge of tangible and cash-generating assets
is essential for granting credit. He posits that the loan taken for financing a project will be viable if the borrower
behaves, i.e. he does not indulge in self-dealing. In order to ensure that the borrower behaves, he must have
some assets to offer as collateral to avail of a bank loan. Without collateral, the banker has to charge a very
high interest rate to mitigate the risk of moral hazard arising from the loan. A high rate of interest will make
the project unviable for the borrower. Hence, offering collateral should be a precondition for debt financing.

In the above backdrop, we argue that the EQ is important as the assets offered as collateral must be
reflected in the accounting numbers in the financial statements, ensuring – a) the assets exist, and b) the car-
rying amounts of the assets are reliable based on which loan can be granted. Further, in the case of fair value
accounting, a reader of the financial statements might get an idea about the quantum and timing of cash
flow that might be generated from such assets. From the lender’s standpoint, higher EQ means higher credit
quality, lesser risk of default, and enhanced motivation to grant credit at a lesser cost due to the mitigation
of moral hazard problems. From the borrower’s perspective, the benefits accrue in the form of lower agency
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costs as the bankers monitor the behaviour of the managers more objectively through the prism of the
accounting numbers, lesser interest costs as the moral hazard problem are purportedly less, and so on.

The bankers have to monitor whether the EQ of the borrower is adequate and commensurate with the size
and the extent of the loan facilities provided. In order to ensure high EQ, the borrower has to incur higher costs
for – establishing andmaintaining an elaborate internal control system, ensuring appropriate internal and exter-
nal audit quality, and appointing competent persons as audit committee members and independent directors.

Hence, we formulate the following objective function of benefit of the borrower –Max
EQ

L ¼
LðEQ, AÞ − ðCðEQÞ, AÞ

Here, L is the net benefit of the debt financing arising from the monitoring of EQ of the borrowing units
by the banker. The higher the debt, the higher the intensity of monitoring of EQ by the banker to mitigate
the default risk. In the process, the net benefit accruing to the borrower of better EQ in lowering the infor-
mation asymmetry, agency cost and the moral hazard problem will also increase. The increase of such
benefit of the borrower attributable to more intense monitoring for higher debt will take place at decreas-
ing rate, as such, dL

dEQ > 0; and d2L
dEQ2 < 0; signifying that L increases at a decreasing rate as EQ increases.

A is the asset required for debt financing as collateral and is exogenous.
C is the cost incurred by the borrower to ensure high EQ as described, and is an increasing function

of the latter.
We formulate the following equation for the objective function:

L ¼ EQ
1
2 − EQ2 (i)

In order to maximise L -

a. the first-order derivative condition of the equation (i) is –

dL
dEQ

¼ 1
2
EQ−1=2 − 2EQ ¼ 0 (ii), and

b. the second-order derivative of the equation (ii) would be –

d2L
dEQ2

¼ −
1
4
EQ−3

2 − 2 (iii)

From (iii), we find that -

d2L
dEQ2 < 0: (EQ being positive)

So, the second-order derivative condition is fulfilled.
Economically, it means that if the rate of change of benefit accruing to the borrowing firms that

arises from the closer monitoring of EQ by the banker (as the bank financing rises) is less than the rate
of change of marginal cost for the betterment of the EQ, then the level at which marginal benefit of
monitoring of EQ equals the marginal cost associated therewith is the ideal level of EQ, where the net
benefit of bank financing will be maximum from the agency perspective. Thus, initially, until a certain
level, a positive association exists between the EQ and L, beyond which the cost of achieving still better
EQ exceeds benefits; as such, there is an optimum EQ where the net benefit of L is maximised.

3. Literature survey

3.1. Capital structure (debt or leverage)

In this section, we briefly discuss the results of the previous studies regarding the determinants or factors
that impact a firm’s lending or capital structure.

Modigliani and Miller (1963), Alderson and Betker (1995), Titman and Wessels (1988) and
Wiwattanakantang (1999), Galai and Masulis (1976), Myers (1977), Myers and Majluf (1984) generally high-
light the relation between debt financing and the assets of a firm in various degrees. These studies consider
tangibility as an important factor as the high carrying value of the pledge-worthy assets increases the debt
capacity of a firm. In the context of lending by the Indian banks to the firms, Rajan (2016) emphasises this
aspect and adequate documentation creating charges on such assets. Tangibility can be proxied by the ratio
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of the carrying amount of tangible assets to total assets (Jadiyappa et al., 2021), alternatively - by the ratio of
intangible assets to total assets. A positive relationship is expected in the first ratio and a negative in the second
case. Studies by Rajan and Zingales (1995), Jordan et al. (1998), and Hirota (1999) record a positive association
between tangible assets and debt. Titman and Wessels (1988) and Hirota (1999) find a negative relationship
between risk (measured by the volatility of earnings) and leverage. The empirical findings suggest that the
higher tangible assets that can be offered as collateral securities and low risk of operation are favourable for
debt financing. The findings are consistent with the ‘trade-off’ theory.

Using the market-to-book value of the assets as a proxy for growth, Rajan and Zingales (1995) find an
inverse relationship between growth and leverage.

Many firms with high and consistent profits prefer equity as a source of finance, which leads to the
‘pecking order’ theory proposed by Myers (1984). Empirical results of Rajan and Zingales (1995), Hirota
(1999), and Titman and Wessels (1988) find support for the pecking order theory.

Jensen and Meckling (1976) put forward the agency argument of debt. They posit that debt and its
associated monitoring role should drive the managers of borrowing firms to strive for superior perform-
ance and more transparency.

Lenders, especially banks, use earnings to determine the level of risk that may lead to default (Carmo
et al., 2016) since accounting earnings provide detailed information about the firm’s financial perform-
ance (Dechow et al., 2010). Good EQ is said to be the one that truly reflects a firm’s operating perform-
ance (Dechow & Schrand, 2004). Ghosh and Moon (2010) also investigate the association between the
Debt and EQ. Using Debt as an exogenous variable, they find a positive association between the EQ and
Debt when the latter is low, but this association turns negative at a higher level of Debt. Ahn and Choi
(2009) observe that a borrower’s earnings management tendency generally decreases as the bank moni-
toring increases. Bigus and Weicker (2024) find that the firm’s earnings quality improves significantly
with a bank’s equity stake, regardless of the state of the economy. Le et al. (2021) record that there is a
negative relation between accrual quality and the cost of debt. This observation is consistent with the
idea that faithful reporting of the accounting numbers might reduce the moral hazard risk.

Our model posits that in a privately negotiated bank financing system, the lenders (bankers) monitor
managers’ behaviour, which essentially reduces agency costs and moral hazard problems. The monitoring
should cover EQ because good EQ reduces risk and information asymmetry as to a firm’s economic perform-
ance for the lenders and agency costs for the borrowers. As the benefit of debt financing in reducing the
agency cost is not observed directly, debt for the asset financing is used as a proxy for the agency cost miti-
gation. Further, we have argued (in Section 2) that the benefit of debt financing in the form of lesser agency
cost increases at a decreasing rate as EQ increases. Initially, at a lower level of debt, the benefit of debt
financing exceeds the cost of EQ when the requirement of the latter is not that intense. Higher EQ is required
to avail of more debt financing. However, achieving a higher level of EQ involves a cost that increases mono-
tonically, as per our argument and model. Beyond a certain point, the cost of achieving high EQ exceeds the
benefit of debt. Empirically, in the paper EQ has been measured using residuals of the models of Dechow
and Dichev (2002) and McNichols (2002). As better EQ is associated with higher cost, we take empirical meas-
ures of EQ as the proxy for its cost. Hence, we formulate the first, second and third hypotheses as under-

H1: There should be an overall negative relation between the EQ and the debt after controlling for profitability,
risk, tangibility, growth and industry-level characteristics.

H2: There should be a positive relation between the low EQ and the low debt level after controlling for
profitability, risk, tangibility, ownership concentration, growth, and industry-level characteristics.

H3: There should be a negative relation between the high EQ and the high debt after controlling for
profitability, risk, tangibility, ownership concentration, growth and industry-level characteristics.

4. Data and methodology

4.1. Data

We have used BSE 500 companies for sample selection. BSE 500 companies account for 80-90% of the
total market capitalisation of the listed companies. We have collected data for seven years, from 2013 to
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2019, for non-banking and non-finance companies for which relevant data are available. Altogether, we
have used the data of 357 levered firms representing different sectors for seven years involving 1511
firm years for empirical analysis.

The BSE 500 index is designed to provide a comprehensive representation of the Indian economy,
capturing companies from a wide range of sectors. Some of the key sectors represented in the BSE 500
include: Information Technology (IT), Pharmaceuticals and Healthcare, Consumer Goods, Automobiles
and Utilities, Metals and Mining, Infrastructure and Construction, Telecommunication: Telecom service
providers and equipment manufacturers, Retail and E-commerce, Textiles and Apparel and Media and
Entertainment.

This sectoral diversity ensures that the BSE 500 index presents a complete picture of the Indian econ-
omy as it captures trends, financials and dynamics from varied industries.

4.2 Methodology

We determine EQ, which is a qualitative variable. There are numerous empirical models measuring EQ.
As per Sayers (1967), banking asset liquidity is of paramount importance as the bankers are required to
serve the depositors as per their immediate demands. Accordingly, bankers prefer short-term financing
like cash credit, bill discounting, letters of credit, etc. EQ derived using Dechow and Dichev (2002) model
can be considered a good measure, as it maps accruals as a function of past, present and future cash
flow. The model focuses on short-term accruals (working capital accruals) and their relation to cash flow
and does not attempt to model long-term accruals. More specifically, a regression model is employed
where the current accrual is considered a linear function of CFOt-1, CFOt and CFOtþ1.

4.2.1. Dechow and Dichev (2002) model (DD)
The model is given below –

WCAi, t ¼ ao þ a1CFOi, t−1 þ a2CFOi, t þ a3CFOi, tþ1 þ ei, t (1)

Where WCAt is the firm’s current accrual and is measured by change in accounts receivableþ change
in inventory – change in accounts payable – change in tax payableþ change in other assets. CFOt-1,
CFOt and CFOtþ1 represent cash flow from operation for years t−1, t and tþ 1, respectively. All variables
are deflated by lagged total assets. Absolute values of the model’s residuals are taken as estimations
errors or proxies of EQ. So, the higher the estimation error, the lower is the EQ reported in the financial
statement. Perotti and Wagenhofer (2014) multiply the absolute values by −1 to make such values an
increasing function of better EQ. Thus, lower values mean inferior EQs, and the higher values denote
better EQs.

Further, the study utilises McNichols (2002) model.

4.2.2. McNichols (2002) model
The model is a linear combination of the variables identified by Jones (1991) for determining the discre-
tionary EQ and DD model mentioned above. Besides the variables used by DD, McNichols (2002) uses
two additional variables, namely – D sales and PPE (property, plant and equipment) in his model.
According to McNichols’s (2002) model, the estimation results based on a large sample show that the
explanatory power (measured by R2) of the model is better than those of Jones (1991) and DD models.

The model is given below –

WCAi, t ¼ ϫo þ ϫ1CFOi, t−1 þ ϫ2CFOi, t þ ϫ3CFOi, tþ1 þ ϫ4DREVi, t þ ϫ5DPPEi, t þ ei, t (2)

where, DREV is the change in sales and PPE is the plant, property and equipment. Both the variables are
divided by lagged total assets. The remaining variables are the same as those of the DD model.

Here, the absolute values of the residuals obtained from equation (2) are also considered as measures
of EQ. Further, we multiply the absolute value by −1 to make EQ an increasing function following
Perotti and Wagenhofer (2014). Thus, ‘0’ denotes no earning management. The higher the negative
value, the lower will be the EQ. In the next stage, to determine the impact of EQ on debt financing, the
following regressions models are employed:
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Leverageit ¼ /0 þ /1EQCACCit þ /2 ROAit þ /3 RISKit þ /4 PPEit þ /5LNAgeit þ /6PSit þ /7Growthit

þ /8IDummyit þ eit
(3)

Leveraeit ¼ c0 þ c1EQTACCit þ c2ROAit þ c3Riskitþc4PPEit þ c5LNAgeit þ c6PSit þ c7Growthit
þc8IDummyit þ eit

(4)

Where, leverage has been measured by interest-bearing long-term borrowings scaled TAt-1, EQCACC

represent the absolute values of the residuals derived from DD the Model (Equation 1) multiplied by −1,
and EQTACC are the absolute values of the residuals derived from the McNichols Model (Equation 2) mul-
tiplied by -1, as described, ROA – a proxy for profitability is measured by operating profit/total assets,
Risk is measured by the standard deviation of EBITDA/TAt-1 for the past five years, PPE is plant property
and equipment/TAt-1, being proxy for collateral securities or tangibility, growth is measured by a change
in sales [(Salest – Salest-1)/Salest-1], LNAge is the natural logarithm of age of a firm at the end of the
year, promoters’ shareholding (PS) has been used as the proxy for concentration of shareholding,
IDummy is industry dummy to capture industry characteristics, it is 1 when the firm belongs to IT (infor-
mation technology) or Pharma industry, and 0 otherwise.

Endogeneity: The model we developed is based on the argument that bank finance is a function of
EQ. Intuitively, and as per the literature (Ghosh & Moon, 2010), bank finance may also influence EQ. That
is, EQ may be endogenous. In other words, there could be a two-way relationship between EQ and bank
finance. If EQ is endogenous, the results of the equations (3) and (4) will be biased and inconsistent. In
that event, the solution lies in estimating the equations through 2SLS regression using instrumental vari-
able (IV)- to remove the bias and inconsistency. However, according to Wooldridge (2009), if the OLS
estimators are exogeneous, 2SLS results will be less efficient. Hence, we first conduct Hausman’s (1978)
endogeneity test to ensure whether 2 SLS is necessary for estimating the models used. We take lag EQ
values as the IV (instrumental variable) for the endogeneity test. According to Wooldridge (2009), the IV
must be a variable determined outside the structural equation model, uncorrelated to the error term,
and correlated with the explanatory variable (here, contemporaneous EQ). Under the DD and McNichols
models, the lagged EQs fulfil all the criteria. They are outside equations 3 and 4 and, hence, uncorrelated
to the equations’ contemporaneous error terms. We find them positively correlated with the EQCACC

(coefficient of correlation being 0.41), and EQTACC (coefficient of correlation being 0.47). Based on the
results of the endogeneity test, we conclude that EQs of both the models are exogenous and 2 SLS is
not necessary.

Piecewise Regression: According to the model, higher borrowing carries the benefit of better monitor-
ing, which includes ensuring better EQ. However, an optimum EQ exists because attaining a higher EQ
involves cost. The resulting cost of improvement of EQ beyond a certain limit offsets the benefit of debt
financing. Thus, the relation is curvilinear – specifically, inverted U-shaped or concave down. In order to
examine the curvilinear property of the relation, we conduct piecewise regressions whereby the EQs
(exogenous) are organised in ascending order (lower to higher EQ). Then, we run regressions taking dif-
ferent class intervals. For piecewise regression, we rely on equation (4), which uses the McNichols model
for EQ determination, as it subsumes all the variables of the DD model, and the same has a better
explanatory power. Piecewise regression partitions the target exogenous variable- EQ, into many clusters
and fits a separate line through each of them. This is a standard approach to estimation in empirical
research in the event of data non-linearity (Gkioulekas & Papageorgiou, 2019; Arthur et al., 2019).

5. Empirical results

Table 1 details the descriptive statistics of the variables of the pooled sample of 1511 firm years.
Table 2 shows the correlation coefficients of the explanatory variables (except industry characteristics)

of the pooled sample of 1511 firm years of Equations 3 and 4 above, along with VIF values.
The VIF values reveal no multicollinearity among the explanatory variables.
Table 3 reveals the relation between EQ and leverage after controlling for ROA, RISK, PPE, growth,

age and industry characteristics.
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Empirical results show an overall negative relation between EQ and bank finance. We observe a nega-
tive relationship between ROA and bank finance, indicating profitable firms go for less bank finance. The
result is consistent with the findings of Rajan and Zingales (1995). Risk, that is, earnings volatility, is posi-
tively associated with bank finance. We find PPE (proxy of collateral) is positively associated with high
bank finance, and the result is consistent with earlier empirical results of Rajan and Zingales (1995),
Jordan et al. (1998), and Hirota (1999) and ‘trade-off’ theory. Age is negatively associated with bank
financing. The result is consistent with that of Berger and Udell (1998). We find that the growth is posi-
tively associated with the bank finance. The result is consistent with the ‘trade-off’ theory and the find-
ings of Long and Malitz (1985).

For conducting piecewise regression, we first organised 1511 samples in the ascending order of the
EQs (lower to higher EQs) detailed in the methodology. After that, we classify the sample in the follow-
ing class intervals:

a. EQs below mean value, and above mean value. Then, we run the regression using Equation (4),
using McNichols’s (2002) model on each of the two EQ class intervals. The results of the piecewise
regression-1 are reported in Table 4.

b. EQs are arranged in the class intervals of 0–10%, 11–20%, 21–30%, and 31%– 100%, and, again - we
run the regression using the same Equation (4) on each of these EQ class intervals. The results of
the piecewise regression 2 are reported in Table 5.

Table 1. Descriptive statistics.
Variables Mean Median Standard deviation

Leverage: D/A 0.3039 0.2857 0.2212
EQCACC −0.6571 −0.1323 2.0593
EQTACC −0.6657 −0.1249 2.0685
ROA 7.6474 6.6500 9.0219
RISK 0.0368 0.0216 0.1429
PPE 0.4259 0.4090 0.2470
LnAge 3.4857 3.4657 0.6360
PS 0.49 0.52 0.22
Growth 0.7620 0.1203 16.0871
Industry Dummy 0.1019 0.0000 0.3026
aPrepared by the authors

Table 2. Correlation matrix.
Variables EQCACC EQTACC ROA RISK PPE Growth LN(AGE) PS VIF

EQCACC 1.0000 4.00
EQTACC 0.8656 1.0000 3.99
ROA 0.0455 0.0413 1.0000 1.02
RISK 0.0101 0.0154 0.0961 1.0000 1.03
PPE −0.0545 −0.0430 0.0045 −0.0529 1.0000 1.01
LnAge −0.0466 −0.0443 −0.0466 −0.1147 0.0368 −0.0379 1.0000 1.03
PS −0.0623 −0.0716 0.0610 −0.0340 0.0301 −0.0835 0.0980 1.0000 1.03
Growth 0.0071 0.0069 −0.0267 0.0050 −0.0214 −0.0379 −0.0835 1 1.01a

aPrepared by the authors

Table 3. Panel regression results showing the relation between EQ and bank finance (N¼ 1511).
Explanatory Variables Equation 3 Equation 4

Intercept 0.3902 (0.00) � 0.3900 (0.00)�
EQCACC (DD model) −0.0039 (0.10) ��� –
EQTACC (McNichols Model) – −0.0039 (0.09)���
ROA −1.1185 (0.00) � −1.1188 (0.00)�
RISK 0.0769 (0.02) �� 0.0773 (0.02)��
PPE 0.2082 (0.00)� 0.2086 (0.00)�
LNAge −0.0276 (0.00)� −0.0276 (0.00)�
PS 0.0053 (0.81) 0.0049 (0.82)
Growth 0.0005 (0.07)��� 0.0005 (0.06)���
IDummy −0.0154 (0.35) −0.0154 (0.35)
R2 0.27 0.27a

The numbers in the cells represent the coefficient values of the variables. The numbers in the parenthesis show the p values. �, ��, ��� represent
significance at 1%, 5% and 10% respectively.
aPrepared by the authors
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Table 4 shows a positive relation between EQ and bank finance until the mean EQ is attained. Post
mean EQ, there is a point when the cost of improving EQ further, to avail of more bank finance, might
exceed the benefit of the latter, and therefore, we get a negative coefficient of EQ. The empirical results
are consistent with our theoretical model.

In order to explore further, in piecewise regression-2, the ascending order EQs are divided into 4 class
intervals: 0–10%, 11–20%, 21–30%, and 31–100%. Then, we run the regression model (4) on each sub-
sample. Table 5 shows the results of the piecewise regression- 2. Till 30% interval, we find a positive
relation between EQ and bank finance. Further, in 1–10%, the positive relation is statistically significant.
In 31–100%, the relation between EQ and bank finance is negative. The results of Table 5 reinforce the
prediction of the theoretical model.

Figure 1 shows the scatter diagram we get when we plot bank finance as a function of EQ. The fitted
polynomial trend line is found to be concave down in terms of our theoretical model.

Robustness test: i) First, we use the residuals of the DD model (2002) to find EQ. As an alternative meas-
ure, we use the residuals of McNichols’s (2002) model as EQ. The panel regression results of bank finance
on EQ found using the two different models are reported in Table 3. In both cases, we find that the coeffi-
cients of EQ are negative and statistically significant. Similarly, we find that the directions of the control var-
iables ROA, RISK, PPE, LnAge, and Growth are the same and statistically significant in both equations.

ii) we re-estimate the models on a winsorized sample in the second robustness test.
It is possible that our results are driven by very high and low values of EQs that may not reflect the

genuine relationship between bank finance and EQ. We consider 90 percent values of EQ by dropping
the topmost 5% and the lowest 5% EQ values from the overall sample and repeat the panel regression
on the winsorized sample. The results are reported in Table 6.

The results of the winsorized sample reported in Table 6 show that the variables’ direction and signifi-
cance level are the same as those in Table 3. In fact, we find R2 value is more when we use McNichols’s
(2002) model, showing a better explanatory power of the winsorized samples because of the exclusion
of the extreme values of the EQ.

Table 4. Piecewise regression-1.

Explanatory variables
Below mean EQ

(N¼ 287)
Above mean EQ

(N¼ 1224)

Intercept 0.6197 (0.00)� 0.3346 (0.00)�
EQTACC (McNichols Model) 0.0033 (0.26) −1.333 (0.00)�
ROA −1.1184 (0.00)� −1.0717 (0.00)�
RISK 0.1826 (0.38) 0.0759 (0.03)��
PPE 0.1690 (0.00)� 0.2302 (0.00)�
LnAge −0.0634 (0.00)� 0.0226 (0.00)�
PS −0.0385 (0.49) −0.0053 (0.82)
Growth 0.0154 (0.98) 0.0005 (0.07)���
IDummy −0.1317 (0.00)� 0.0017 (0.92)
R2 0.37 0.26a

The numbers in the cells represent the coefficient values of the variables. The numbers in the parenthesis
show the p values. �, ��, ��� represent significance at 1%, 5% and 10%, respectively.
aPrepared by the authors.

Table 5. Piecewise regression-2.

Explanatory variables
0–10%

(N¼ 152)
11–20%
(N¼ 151)

21–30%
(N¼ 151)

31–100%
(N¼ 1057)

Intercept 0.4316 (0.00)� 0.8154 (0.00)� 0.5305 (0.00)� 0.3216 (0.00)�
EQTACC (McNichols Model) 0.0057 (0.09)��� 0.0213 (0.36) 0.0257 (0.88) −0.0334 (0.64)
ROA −1.1108 (0.00)� −1.2175 (0.00)� −1.6156 (0.00)� −1.0205 (0.00)�
RISK −0.2021 (0.44) 0.5729 (0.09)��� 0.3603 (0.39) 0.0731 (0.03)��
PPE 0.1165 (0.08)��� 0.2372 (0.00)� 0.1819 (0.00)� 0.2352 (0.00)�
LnAge −0.0112 (0.66) −0.1155 (0.00)� −0.0316 (0.21) −0.0197 (0.04)��
PS 0.6904 (0.43) −0.1415 (0.04)�� −0.0763 (0.34) 0.0035 (0.89)
Growth 0.0141 (0.40) 0.0824 (0.09)��� 0.0004 (0.18) −0.0005 (0.60)
IDummy −0.1502 (0.03)�� −0.084 (0.10)��� 0.0142 (0.79) 0.0059 (0.75)
R2 0.37 0.47 0.37 0.23a

The numbers in the cells represent the coefficient values of the variables. The numbers in the parenthesis show the p values. �, ��, ��� represent
significance at 1%, 5% and 10% respectively.
aPrepared by the authors.
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6. Discussion

The agency literature (Harris & Raviv, 1990; Jensen & Meckling, 1976) argues that the debt has a moni-
toring role in disciplining the behaviour of the managers. As an extension, we argue that for mitigating
agency cost and moral hazard problems, - the lenders will be vigilant and keep an eye on financial
accounting numbers reflecting efficient utilisation of resources and the genuineness of the collateral
securities offered for procuring bank finance. Based on our argument, we develop a simple theoretical
model that shows the likely relation between the EQ and the borrowing in a privately negotiated bank
financing system. The model shows that a positive relation exists between the EQ and debt. Higher EQ
should increase debt capacity. However, higher EQ comes with a cost. Beyond a point, the cost of
achieving higher EQ exceeds the benefit of bank financing that accrues through superior monitoring; as
such, the relation turns negative. Hence, the relationship between the EQ and debt is not linear but con-
cave, and an optimum EQ level exists where the net benefit of bank financing is maximised.

After establishing our theoretical model, we empirically examine the relation between EQ and bank
finance of 357 non-banking, non-finance-levered firms for seven years from 2013 to 2019. Altogether,
we analyse the data of 1511 firm years. EQ has been found out by using Dechow and Dichev (2002)
model or the DD model and McNichols’s (2002) model. The relation between the EQ and bank finance
in the overall panel regression after controlling for profitability, risk, tangibility, age, promoter sharehold-
ing, growth and industry-level characteristics is negative. The result is consistent with the theoretical
model, as the high cost of better EQ as a condition for obtaining higher bank finance has an ‘offsetting
effect’ compared to the overall benefit of better monitoring by the lenders. So, the requirement of close
monitoring to ensure higher EQ may discourage the higher bank finance.

For piecewise regression, the sample of 1511 firm years is arranged in the ascending order (lower to
higher quality) of EQ. Then, the sample is subdivided into various subsamples, and the regression is car-
ried out on each subsample using the McNichols model (2002). Consistent with our theoretical

Figure 1. EQ and bank finance.

Table 6. Panel Regression results showing the relation between EQ and bank finance on winsorized sample (N¼ 1360).
Explanatory Variables Equation 3 Equation 4

Intercept 0.3639(0.00)� 0.3934 (0.00)�
EQCACC (DD model) −0.0522(0.00)� –
EQTACC (McNichols Model) – −0.0498 (0.00)�
ROA −1.0694(0.00)� −1.1107(0.00)
RISK 0.0818 (0.02)�� 0.0821(0.02)��
PPE 0.2193 (0.00)� 0.2253(0.00)�
LNAge −0.0264(0.00)� −0.0335(0.00)�
PS −0.0027(0.91) −0.0056 (0.81)
Growth 0.0006(0.06)��� 0.0005 (0.07)���
IDummy −0.231(0.17) −0.0244(0.14)
R2 0.27 0.29a

The numbers in the cells represent the coefficient values of the variables. The numbers in the parenthesis show the p values. �, ��, ��� represent
significance at 1%, 5% and 10%, respectively.
aPrepared by the authors.
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prediction, we find a positive relation between EQ and bank finance initially, and roughly after 30% of
the ascending order EQ values, the relation turns negative.

In complying with the statutory requirements of preparation of the financial statements as per the
accounting standards, audit of the accounts as per the auditing and assurance standard, oversight of
the audit committee, role of the independent directors under the Companies Act, 2013, and compliance
of clause 49 (dealing with the CG norms) of the SEBI2 regulations – by all the listed companies, a min-
imum EQ is usually maintained, whether a company is levered or not. In the case of the levered firms, the
marginal cost of achieving better EQ than the usual one because of the banker’s monitoring - is justified if
the marginal benefit of monitoring exceeds the marginal cost of attaining better EQ. Thus, the monitoring
must be effective to justify incurring additional costs to achieve better EQ than the usual one.

The piecewise regression results suggest that the monitoring role of the lender is not effective after
the initial stage to generate enough benefit to justify the higher cost of EQ; as such, the relation
between the bank finance and the EQ turns negative relatively early (at 30% - even before the median
value of EQ). The probable inadequacy of monitoring is supported by large NPAs of the banks amount-
ing to 7% of the GDP (Motilal, 2018).

In all the regression results (overall and piecewise), we find that EQ is negatively related to profitabil-
ity (ROA) and positively associated with tangibility or collateral securities (PPE).

The negative relation between bank finance and profitability shows that profitable firms go for less
debt financing. The result is consistent with the pecking order theory (Myers, 1984). The positive relation
between PPE and debt is consistent with Tirole’s (2006) observation that adequate collateral securities
are necessary to address moral hazard problems. In the absence of adequate collaterals, the borrower
will indulge in self-dealing, and to compensate for the risk, the banker will charge a high interest, mak-
ing a project unviable. The RBI and the ex-Governor of the RBI, Rajan (2016), also attach too much
importance to collaterals for managing the default risk of the banks. The regression results on the entire
sample show that the age of a firm is negatively related to bank financing, implying that long-surviving
firms depend less on debt. Opposed to the findings of Titman and Wessels (1988) and Hirota (1999) sup-
porting the trade-off theory, earnings variability implies risky operating cash flow and is positively associ-
ated with debt. In other words, it means banks tend to finance risky operations. Ownership
concentration has no relation with bank finance. The result contradicts the finding of Ganguli (2013),
who records a positive association between debt and ownership concentration during macroeconomic
expansion.

7. Summary of findings and conclusion

The present study develops a model showing the incremental role of earning quality in determining
debt in a negotiated banking system as an extension of the agency argument, followed by an empirical
investigation of the model developed. The model highlights that there is a ‘trade-off’ between the bene-
fit of debt financing and the cost of high EQ; that is, the relationship between the two is not linear but
concave, and there exists an optimum EQ level where the net benefit of bank financing is maximised.

Consistent with our argument and model, the empirical results initially show a positive relation
between EQ and bank finance. Till 10% of EQ arranged in ascending order (lower to higher values), the
marginal gain of debt financing exceeds the marginal cost of EQ in a manner that can be considered
significant statistically. After 30% of the EQ values, the relation between EQ and bank finance turns
negative. The turning appears to occur quite early. Higher EQ- required for higher bank finance, is costly.
The higher cost can be justified if the banker’s monitoring and disciplining role (that ensures better EQ)
is adequate and effective to justify the cost. The negative relation between EQ and bank finance that
crystalises beyond 10% of EQ may indicate the banker’s indifference or ineffectiveness of close monitor-
ing to generate sufficient benefit required to meet the cost. The inadequacy of monitoring has the
potential to create NPA problems as well, from the bankers’ standpoint.

We also find a positive relation between earning variability (riskiness) and bank finance. This high-
lights that bankers appear to finance risky projects. Earning persistence means more sustainable earning
(Dechow et al., 2010). Financing of the firms with less sustainable earnings increases the default risk of
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the banks and confirms the inadequacy of vigilance by the bankers. This is a concurrent and consistent
finding requiring a thorough investigation in future.

Our empirical results reveal that the monitoring by the bankers of the accounting numbers of the bor-
rowing units may be suboptimal when the debt financing is high, and there appears to be a tendency to
finance the firms with lesser sustainable earning. In 2018, the government-owned banks accounted for
70% of the total advances, whereas their contribution to NPA was 87%3. Cronyism and rent-seeking
coupled with inadequate monitoring may be attributable to such systematic weaknesses (Anonymous,
2016; Kaul, 2015; Sharma, 2016; 2019; Thakurta, 2019). The deficiencies are sought to be overcome by over-
reliance on collateral securities and paperwork rather than genuine monitoring of the operation of the
firms. In the event of default, the legal process of recovery of the pledged assets is lengthy and cumber-
some as the justice delivery system in India is bureaucratic, inefficient and too time-consuming (Singh &
Thakur, 2019). In such a situation, to mitigate credit risk, the bankers should concentrate more on the bor-
rowing firms’ operating efficiency, ensuring the managers avoid self-dealing and empire-building by scruti-
nising accounting numbers rather than relying too heavily upon the collaterals.

In recent times, technological advancements, such as fintech, are transforming traditional tools of moni-
toring. Novel and innovative tools are applied by banks which enable real-time financial analysis and even-
tually helps in risk assessment of borrowers. AI and machine learning (ML) provide more accurate
predictions of borrower behaviour, while blockchain improves the transaction security. Further, digital plat-
forms can also assist in streamlining the compliance processes and provide more efficient credit monitoring
systems, reducing reliance on traditional collateral-based assessments. AI and ML can be applied in back-
office applications, document digitisation and processes, compliance monitoring and reporting, customer
service and support to name a few. These advancements allow banks to adopt a more holistic and dynamic
approach to monitoring, aligning with the rapidly evolving financial ecosystem.

The future theoretical and empirical research agenda should aim at finding the appropriate proxies
for monitoring the role of the bankers that lead to the reduction of moral hazard and default risk prob-
lems of the borrowing firms.

Notes

1. Master Circular- Loans and Advances – Statutory and Other Restrictions (RBI/2015-16/95) https://www.rbi.org.in›
BS_ViewMasCirculardetails

2. Securities and Exchange Board of India – A statutory regulatory body established by the Government of India in
1992 for protecting the interest of the investors investing in the securities along with regulating the securities
market.

3. https://www.livemint.com/Opinion/arQr1ZUW9EI51qwmF7lqJN/The-status-of-public-sector-banks-in-India-today.
html.
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